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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 19 November 2003 . 
2a)n This action is FINAL. 2b)S This action is non-final. 

3) D Since this application is in condition for allowance except for fomial matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.Q. 213. 

Disposition of Claims 

4) ^ Claim(s) I^S is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

.5)n Claim(s) is/are allowed. ' 

. ^6)^ Claim(s) 1-6 is/are rejected. 
^ 7)n Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement 
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9) 13 The specification is objected to by the Examiner. 

10)KI The drawing(s) filed on 19 November 2003 is/are: a)n accepted or b)KI objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet{s) including the con-ectlon is required if the drawing{s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomn PTO-1 52. 
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application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 
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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: V16 In Figure 1. Corrected drawing sheets in compliance with 37 CFR 
1.121 (d), or amendment to the specification to add the reference character(s) in the 
description In compliance with 37 CFR 1.121(b) are required in reply to the Office action 
to avoid abandonment of the application. Any amended replacement drawing sheet 
should Include ail of the figures appearing on the Immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing 
date of an application must be labeled in the top margin as either "Replacement Sheet" 
or "New Sheet" pursuant to 37 CFR 1 . 121 (d). If the changes are not accepted by the 
examiner, the applicant will be notified and informed of any required corrective action In 
the next Office action. The objection to the drawings will not be held in abeyance. 

Specification 

2. The disclosure is objected to because of the following infonnalities: 
On page 8 line 16 Figure 14 should be -Figure 4— 

i 

Pages 6-8 should mention that the Figure described in detail is Figure 2. 
Appropriate correction is required. 

Claim Rejections • 35 USC § 103 

3. The following Is a quotation of 35 U.S.C. 1 03(a) which fonns the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 

Patent Application Publication number 2003/0003635 A1 to Paranjpe et al. Paranjpe et 

al. includes a method of depositing an aluminum oxide thin film on a wafer by atomic 

layer desorption (ALD) in paragraph 0009 lines 1- 5 in a chamber that contains a reactor 

block for the substrate or wafer block shown as heated chuck 204 in Figure 2. A top lid 

and showerhead with a plurality of holes to deposit two different reactant gases is 

shown as multi-zone showerhead 203 in Figure 2 and contains showerhead zones 

203A and 203B described in paragraph 0036 lines 5-13. The chamber 201 in Figure 2 

is pumped down to 10"^ tonr as described in paragraph 0035 lines 18-19, confimning that 

the multi-zone showerhead 203 in Figure 2 indeed acts as a top lid to maintain a 

predetemiined pressure within the reaction vessel. The wafer or substrate 101 in 

Figure 1 is mounted on a reaction block or heated chuck 204 and is heated to a. 

temperature of 60-350 °C as described in paragraph 0031 lines 5-6. An aluminum 

oxide film is deposited by ALD as described in paragraph 0009 et seq, and another 

embodiment is disclosed in paragraph 0033 et seq. With regard to the embodiment in 

paragraph 0033, an oxidant (ozone as mentioned in paragraph 0032 line 6) is deposited 

on a film using a carrier gas from showerhead zone 203 B in paragraph 0036 et seq. 

The process chamber is purged with a high flow of inert gas out of the same 

showerhead zone by vacuum purging due to the presence of turbo molecular pump 220 

in Figure 2 then is dosed with a precursor (trimethylaluminum in paragraph 0030 lines 3- 
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4 that is at room temperature in a canister or trimethylaluminum source 215 in Figure 2 
as described in paragraph 0036 lines 1-2) transported by a carrier gas from showerhead 
zone 203 A in paragraph 0036 et seq. The chamber is purged once more with inert gas 
through the same showerhead zone by vacuum purging due to the presence of turbo 
molecular pump 220 in Figure 2. The process may be repeated to achieve desired film 
thickness in paragraph 0033 lines 19-21. Paranjpe et al. does not include spraying an 
inert gas through showerhead zone 203 A while the ozone is sprayed through 203 B nor 
does Paranjpe et al. include spraying an inert gas through showerhead zone 203 B 
while TMA is sprayed through 203 A. Paranjpe et al. teaches that care should be taken 
to ensure that precursor and oxidant never co-flow into the chamber, a common delivery 
line such as showerhead zones 203 A or 203 8, or into an exhaust line in order to 
prevent alumina powder formation as described in paragraph 0041 lines 7-14. In order 
to prevent alumina powder formation in a common delivery line such as showerhead 
zones 203 A or 203 B one of ordinary skill in the art would realize the importance of 
avoiding cross-contamination of the showerhead zones by oxidant and reactant. If inert 
gas were not flowing through the second showeriiead zone while the first was 
depositing either oxidant or reactant, the second showerhead zone would become 
contaminated by the oxidant or reactant flowing out of the first. Therefore, in order to 
prevent cross-contamination of the showerhead zones and delivery lines as required by 
Paranjpe et al., one of ordinary skill in the art would deduce that inert gas must be 
flowing out of a showerhead zone while the other showerhead zone is spraying oxidant 
or reactant. 



I 
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It would have been obvious to one of ordinary sk\\\ in the art at the time of 
invention to modify Paranjpe et al. to explicitly include flowing inert gas out of one 
showerhead zone while the other was being used to spray oxidant or reactant in order 
to prevent co-flow of oxidant and reactant into the delivery system and consequent 
formation of alumina powder on the showerhead. 

Paranjpe et al. does not include values. for the flow rates or duration of exposure 
of the ozone, carrier, purge, and TMA gases. Nor does Paranjpe et al. include the 
concentration of the ozone gas, which would also depend upon pressure and flow rate, 
and Paranjpe et al. gives the capacity of the TMA container as 35 psig which is about 
48 cm^/mol, resulting in a conceivable range of 500-3000 cm^ depending on the number 
of moles of TMA. Paranjpe et 9I. teaches in paragraph 0031 et seq. that the values of 
flow rates and duration for each step of the ALD process depend upon the apparatus 
and conditions employed in the invention and their importance is only to achieve a 
desired aluminum oxide film quality. The values of flow rates and duration for each step 
are therefore result-effective and are not inventive. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Paranjpe et al. to include values of flow rates for ozone, carrier, 
purge and TMA gas to be in the range of 50-1000 seem with an ozone concentration of 
at least 100 g/cm and to include the duration of the steps to be within 0.1-4 seconds or 
0.1-3 seconds depending on the ozone or TMA step, respectively, absent any criticality 
for utilizing the claimed values in order, to achieve a desired aluminum oxide film quality. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kim et al. shows a similar apparatus and procedure 
Park et al. shows a similar apparatus and procedure 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kelly Stouffer whose telephone number is (571 ) 272- 
2668. The examiner can nomially be reached on Monday - Thursday 7:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Infomriation regarding the status'of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-i2 17-91 97 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 



system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kelly Stouffer 
Examiner 
Art Unit 1762 
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